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(57)Abstract 

PROBLEM TO BE SOLVED: To further improve the viewing angle 
characteristics of liquid crystal display device in a vertical 
orientation (VA) liquid crystal mode without lowering front contrast 
by providing an optical anisotropic layer containing a disk- shaped 
compound having optical anisotropicity, and setting the intra-plane 
retardation of entire optical compensation sheet within a specified 
range. 

SOLUTION: In order to optically compensate a liquid crystal cell 50 
in the case of voltage impression, an optical anisotropic layer 51 of 
optical compensation sheets 53 and 54 has constant optical 
anisotropicity. When arranging a pair of optical compensation sheets 
53 and 54 on both the sides of liquid crystal cell 50, the intra-plane 
retardation of respective optical compensation sheets 53 and 54 is 
set within the range from -5 nm to 5 nm. In order to improve 
viewing angle characteristics, it is necessary to compensate 
retardation caused by a liquid crystal molecule which is not 
horizontally oriented but inclined in the case of voltage impression 
but these optical compensation sheets 53 and 54 compensate the 
retardation and improve viewing angle characteristics (cancel non- 
symmetricity in transmissivity in sight direction at the time of 
voltage impression). 
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a. 9b. 0c)?*5. aW30W©ttlll (7 4) tc 
iSot, GAM (6 2) fr6©E»*ttfJra**K#t,>. 
^4ft€>lfttl1-S (9a<0b<0c). «S4ft (0 
a. 0b. 0 c) tt. 075S6 0' omixmtbX^ 
SC tmt ««ft©ft/hffltt. 075S5 5* © 
IBIBTaSC K. 5^M4 0' ©@Hr*S 

C£*t<*6«:#*U». «^ft©fi^ffitt. 57iM6 0 
* ©fiSH-C^SCii&W* L<. 2 07iM6 0' ©ffiH 
-fftSCi^Sf.WfSL^. ffi^©S^ffl£fe*;<i 
£©Mtt. 57!fM5 5* ©j6H-C*SC£*!!(f*b<. 
107!;M40'' ©ffiH-C*SC£^3?.(CjfSH,i. ± 
ia07K:^<fc5fc«*4ft£^b;*tf£<fc. Jt^ttfll^ 
-h©tBifftifc»cl5lg*i*U<|fi]±-rS. ffi*4ft 
*£(b3ttfc3te^m->-h«Ctt. ^Si«©5K. P§ 



(6) 

9 

c o o 2 o ] m 8 b. ^mm^fmmmmm^ 

;KVAC), jKS-te-iKDMIWKSaW 6*ifc-*f<Dift* 
(A. B> . *»**£<H*J*f£©IB«:eB3n 
fc-«©*nt«i/- h (OC 1 . OC2) *J:CM9 
i^-Th (BL) #&l8©SfJl©!&ircU:. 
C©<fc5tC-*f©ft3S*«fci/-h (OCK OC2) £ 

mrz. *w«i5/-h (ock oc2)b. 

i/-h (OCK OC2) ©*EP (Rl> R2) B. # 
■Ctt. «*lWf- h (OCK OC 2 ) ©**P*tt 

l*j«S-fe;H«tcBS3nri»*. #WMts/-h (o 

C K OC2) ©ifeWI#ttli*«Bfc** (A. B) (IJ 
«cBBLT*J:l». *»R*ttM*flMHR* (A. B) 
WCcBiW5i§£». iSSH05K>W*(Rl, R 
2) B. H8£B2!©l»)*K:ft*. ?fo!i-fz;U (VAC) 
©&EP (RPK RP2) B, *S-te^«KK»fcE 20 
filK©9tf>i'*|Sre**. <S*Bfrf (A. B) ©fcEP 
(PA. PB)B. ^ti-etUBjWR^fOWtoaHWfrr 

[0 0 2 1 1 jtSSWflti'- Kcg:WfcSB(SIB©7h•> : ? , 
*|pj (RK R2) <K ?KS-feJUStRKaWfcffi|SlK© 
7t>^|6j (RPK RP2) B. *n-Wl|0WWc 
TO*fcBM¥tf r* * C £ *Mf * U l>. (SftSS* ©<I 
#©*»!* (PA. PB) B. HSffJ«cS3£*fcBWr 

fff»si>ta!wc*4tB. #fi©-fn#, 20- 30 

*S3 (#*U<B1 5' *R S6Kjff*ly<ttlO" 
S. «UI*>l4MR«:RWfcErtWD*K>y*|fli (RP 

k rp 2 ) i, mftm+omftvmjm (pa. p 
b) i©#SB. -en-en. io7iS8o* -casci 

2 075M7 0* -C*5C<bAi3 6«:Sf* L- 

<. 3 575S5 5" -cast 

[0022] [*sWMti/- h ] - h B. 9 

■5. JHUfc'-UCB. Hr-^-fsXDfcSHM* 40 

*/h£*a*naiJW6*i«Ri'- h©hi*3k:<>8*#w«: 
fcssns. ene©#¥Mteft©mffl€\ emcj** 

S. 3fc£Wtt»4 LtTB. ( 1 ) ^S*ttM. (2 ) 

aw3a*»*5J:^ O) jEMMf - h©-en-en«:o 

H(*JU*-~f-S/H>©l6*H8 (Re) . J?## 
iSjOUir-^-VaXD^ffl (Rth) fcJ:t>*U£— f 
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ft& (<3) tffigT**. 

[0 02 3] BDrtU^-r-Va>©teStfl (Re) 

b. Tfass-csgissn*. 

Re= I (nx-ny) xd I 

W£8H**fcB3fc£J§«->- h©) ffirt©SSJr*-C* 
dB awX»»*fcl«6!WlMli' 
-h©) J?3-C*&. mfrUm® u * — f-i^ a >©& 
ttffi (Rth) B. TiB^-C^HSn^. 
Rth= I [ { (n 1 +n2) /2) -n3] xd I 
±ge^«:*J^r. n 1 . n 2fc<fctfn 3B (ftmfrtt 

■9. n3BS*r^R©®'h©±S»r^-C*») 1 dB 

J?3-C*3. ±n*r*t*. **»*tt». jS93£t#{*£ 

fcuamiflts'-- homgu&zmtfrmfipivi&m 

{C^-f-2>C4iD{i6nSo ft*. R«WkA»©« 

ma *s o • © ^ t ©#*m£i4Ji 35 tamwimfcc 

B. n 1 fcjrtfn 2 Bfflrt©SH*f*. n 3 B/?##|Sl 

©±JSft$ic. eneti-gcf*. 

[0024] *»H©» 1©«W"CI*. jttWMtV- h 
©®|*JU£ — J*-i/s>t*, - 5 nm75M5 nm©36B 
FTC**. S£oT. *l©««©3e*llMI^--h©BIrt 
Uf-r-^a>©«Mfi (Re") B. 0£Re"g 
5£&&., Re"4JJB©iaiKBHK-5fc». ft^H 
#tt®©ffirtU*-? : -S-'3>©lfi#fii (Re 1 ) i3 
B^^ft©ffiF*iU^-r-^3>©^ffi (Re 1 ) 4 
(DKIRe 1 -Re 1 I ) £5 nmJUTi l/T. 36 

ft. *¥W35fttJBtjaws»»i*, -en^en©srt© 
uo. **^©»2©ffi»-cB. ^m^-vomn 

U*—f-i/3>B. - 1 OnmTiMl OnnKOW 
-C*S. SEoT. 02©!S«©^ffl«->-F©®rtU 
^-^-V 3 >©asSt«i (R") B. 0gRe"^10 

4A«cs 0 Re"«:±ie©iSH«:i)iii-r*/c*. %&mn 

ffil©fflrtU^-7 ! —>3>©je*tffi (Re 1 ) iSW 
$Mf):0» U 3 >©^fl (Re 1 ) i© 
i(|Re' -Re 1 I ) % 1 0 nmfeITi LT. 3 h 

tc. *wi*ttJiiaMB3a«»4*«. en^en©ffirt© 

[0 02 5] (D3t^*ttH. (2)SW^(*te 
iCf ( 3 ) 5mMl5/- h©5fe^Wtta©5?i O^IBfB 
*«T«:Sia«>-C^-r. fcfc. ReiRth©#ffiBnm 
t?*S. ±«©»? 1 B*WI»ttlB©«. ±#©»¥ 

-h©ffl%^nensw-r-5„ Re s, fcj;c;Re j, ©it 

WB. ±IB©jl»9r*5. 
[0026] 
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(7) 


12 








0<Re 1 £200 
O^Re' £200 
0£Re"£4. 5 

/\ ^ d A ji n 


5^Re l ^ 1 50 
5^Re l ^150 

u^Ke ^ o 


lO^Re 1 ^10 0 
lO^Re 1 ^100 
0^Re n ^3. 5 


1 O^Rttf ^4 0 0 

2 0^Rth 2 ^4 0 0 
1 O^Rth 3 ^6 0 0 


20*Rth l ^300 
SO^Rth 1 ^350 
60^Rttf ^500 


SO^Rth 1 ^2 0 0 
1 OO^Rth 1 ^30 0 
1 OO^Rth 5 £4 0 0 


0° <£' ^60* 
0" £/3 2 ^ 1 0° 
0* <0 3 £50' 


0' £50' 
0' <£ 3 £45* 


0' <£* ^40* 
0° ^3° 
0' <fi 9 ^40* 



[0027] =L&±<Dm3mt*ZWMZ®^ MVtfL 
^^©lirtU^-^-Va^ (Re' ) «. ^ia-e 

#^fflfi->-hB. ^©«fc5&3fc^^M4* 20 

ho. wttx. 56«:iafiiK4wrs. emr*. mm 

Tc/cU **R*ttJl±«:|»fSCii-C*4. ft*, 

Bffl0l*lfc£l'?«>. RS?tttt£!&J©El6JttfiIt*#-3C 
-ffcto*,. EAMUt. RBKfk^tt«GlQl 

«. S&KTi**)* £j£?l!£8<*4E|6jM4 

[0028] %m&>mmmMt 

S> C£#*?£U>. RftKfb^UKDXtttt. RSSffi© 
*HlE&6HcSS"r*. Rfitt<b£«»tt. #«#fi©fflffr 
^J: *) fcRBBf*|SWBff*W**fcirafftt4irr 
S. *Wl#ttJitt. fgifc-r*E|S]|gtcJ:-?-tRflStK<b 



iC4KJ:o-C»fiWSC439«F*H>. Rffl)Wb£*l 
B. fi^SJS«:«fci)H5er-SCi*i»*b«,>. 3fc 

faVOS/Mftt. 0£*8* RftKtt&ai 
tt, &*&:£SC (C. Destrade et al., MoT. Crysr. Li 
q. Cryst., vol. 71, page 111 (1981) : UMl&k 

m, mmtmm. no. 22. ««ofb*. in 5*. 

$1 0*^265(1994) ; B. Kohne et al., Anqew. Che 
m. Soc. Chan. Comn., page 1794 (1985) ; J. Zhang et 
al., J. Am. Chan. Soc., vol. 116, page 2655 (199 
4)) {cE«s*va>3. RfitKfb£«j©S£(coi,i-c 
B, 19H¥8-27 284fi4R(CGtt3»Sft&. RSRfb 
^tS&lcjrQBSr&fc&CCU, RM*fc6#J©R 
•Kartc. g&giUTfi^tigfcte&SI**!!*!?* 1 
&S. fc/cU RS£tt:a7K:fi£14S£ia*s-;*tf*4. 

CC. RS5ttny£a£tt*4©f!SKc. &*§S£igA«r 
S. fflot, S&ttS£*-rSRttftb&«B, TIE* 

(I) ■ca*>3ti5ft^»'C*5C43W*L«t>. 

[002 9] (I) 
D (-L-P) , 

SW. DBRB«3 7r*o ; LjadWWMair* 
0 ; PttS6tt&C49 ; ZbX, nB4 75Ml 2©S 
*"C*S. RffiftaT (D) OW*«TK*f. WT© 

&Wctet,>r. LP (*fcttPD«> -ffi©SI§» 
(D is^tts (p) t<D&&£t>nzm.mt>. 

[0030] 




[003 1 ] 



[003 2] 

Ut3] 
(D5) 



[0033] 
Ht4j 



(D3) 

r 

PL-N N-LP 

^ — N 
PL X — f LP 




* * Ut2] 
(D4) 



30 



40 




50 



[ 0 0 3 4 ] * < 1) fcteOT. rffl<Z>a*§« (L) 

tt» r;utu>S, ry-u>8, -co-, -nh 

ffi©»(Sa(L)tt. 7^+l/>S, 7U~U>S, - 
CO-, -NH-, -O-*jJ:tf-S-^6aa»J:0 

(D tt % r;u*u>8, r»J-u>8, -co-fccfc 
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[0035] -mvm&m < l > mwxr&m. £ 

■WHJWar (D) «M#S&tt£ (C) 

Ll : -7^*U>-C0-0-7;U*U>-0-C0 

L2 : -7^*U>-C0-0-7;U*U>-0- 
L3 : -7J^U>-C0-0-7Jb^U>-0-7JU 

L4 : -7^U>-CO-0-7Wl/>- 

L5 : -0-7Wl/>-O-C0- 10 

L6 : -0-7;V+U>-0- 

L7 : - 0-7^U>-0-CO-NH-7Wl/> 



L8 
L9 
LlO 
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* - 



-0-7;Vtl/>-S-7Ml/>- 

-o-7;M t u>- 

-co-7y-u>-o-7^u>-o-co* 



(PI) 

— CH=CH2 



(P2) 
— C=CH 



Lli: -C0-7 , J-U>-0-7;U+U>- 

Ll2 : >C0-7 l J-U>-0-7^+U>-0- 

L13: -C0-NH-7Wl/>- 

L14: -NH-7;U+U>-0-C0- 

Lis: -NH-7;U+U>-0- 

L16: -S~7^U>-S-7;U+U>- 

L17: - S -7^+b>- 

L18: -S-7;V+U>-0- 

L19: - 0"C0-7»J-U>~7Wl/>-0-C0 

[0036] ms&m <p > « % a^sfrDsstcet; 
rjfc&ra. s&ttg (P) ©«*«r«c*-r. 

[0037] 

(P3) 

— CH 2 -C3CH 



[0 0 3 8] 



(P4) 



*2o* [ffce] 

(P5) 
— S0 3 H 



(P6) 



[0 03 9] 



(P7) 

— C=CH 2 



★ ★ lit!) 
(P8) 

— CH=CH-CH 3 



(P9) 

— N=C=S 



[004 0] 



[0 04 1] 
UtQ] 

(P13) 
— COaH 



(PIO) 
— SH 



(P14) 

— N=C=0 



[0042] a^tts (P) », *gafos£i4S (p 



1, P2, P3, P7, P8) £fc«i#**>S (P 
6) "C*.5C£#»*L<. ^ttWa^ttS-CASCi 
#3 f>Ki?£ 0 < . x ? U >te*fi&fflS£teS (PI, 
P7. P8) T*4Ci*J*t»*U>. « ( I ) ttfc 
t»"C. 47!fMl 2©S£t*-C$>*. IftWPtt, t •< 

yfar (D) ©aatciEDriftSsns. * 

te. ISIStOLiPcDffi^tottii. gfcoTOT 

t^ammm* . I3i6jji©±(c^«-r s c 4 -c^rs-c * 

•S. ^S*tt»©J?3W. 0. 0 0 um-Ch 

ZC±i)W£L<> 0. 57553 OamTiiCiiiS 



#3<tfr [ft 8] 

(Pll) (P12) 
— CHO —OH 

[0043] Eft3ttfcRffiWfc£!gj*. EfittSi**! 

-*JVaJfi/Mt^» (*a«Bft2 367661 ^t. PI 2 
40 3 6 7 6 7 0^©S^fffl§i2«S) . TtsU-iyx-?* 
<#■«* 2 4 4 8 8 2 8 49i1HNBtt) . o - &{fc* 
*MJI*«Ji7i'n.Y ><b#Uj (*H1$i*2 7 2 2 5 1 
2#W«HSia«) . #&*s>it&* (*H«i¥3 0 4 
6 1 2 7#, |5J2 9 5 1 7 5 8#©&?Uiffl#iaSS> , h 
>)7<) -fr-i 5 i-b p -r 5 

h >£©«#££>•£ (*B1$f*3 5 4 9 3 6 7#M*ffl 

6 0- 1 0 566 7#&$R, *m®&4 2 3 9 8 5 0# 



50 4 2 1 2 9 7 0^W*fflSfB«i) m£®t& 
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M<D&mm\£> wfcm<D®%ft<Do. oi7iS2oatt 

B, 20BS5000mJ-C*SCi*5»SL/<. 10 
07bM8 0 0m J-C$>-5Ci*i$f>KW*L/(,^ 

[0044] [BftM] EfflMU. #^g£ttH©RS8 

«, Emits® m*b o^f^i'M 

BK) KiSWHHb^ (R ©-Ml j>* 

B> *y^-©7£>^&SK£9^J*S*SC£##* 
to. #y tr.^r;i/3-JW> #f*u>#y-?-t?* 20 
•5. 8Mctt**w^i/"C«r>*SEtt#ye-A-rii/=i>-* 

^itSfOtttfaafcit). 'J t^l^T-rt^ - 

citf-csa. suk&SB, #y ^^7^3-^©^ 

»#6«±©liiIJ!»BsS (J?$0<B7;Mr^S£7cB7 

^^-^©^^ic^jctts*^?^*^^ a 

*tt8«t±iB*JS4©IWKasBS*SAf 5C4*«»* 30 
U>. a^«©^{C«> -S-. -C (CN) R' 

-nr* -. -cs-*j«t^n6©ifi^*?-tf*!^a: 
ns. ±fBR* tei^'R' ». -en^n> 

ttJIHIUIlTtM* i nm 6 ©7^*^S (»* t < b> ^ 
*18fflft#i 7!»56 ©7;u#;i/S) -cab*. tfytr^.n> 
7JW3-^©ffiiM{ca*ttS«^AtSii#«. *';tf 
-;l/7^n-"^©i^®t:^-;l'#<a©7-b5 : -Jt'» (-CO 

-ch s ) ©-as*. eaw*«#7eu:©7i/** 
(-co-R 5 ) ccg#gs^ti«j;c>. r 5 b. mmm. 

^iJKiWJl'a-JKIK, MP 10 3. MP2 0 

3> r 1 1 30. «u «*) m *m<<>-Ct>J:i\ 13 

tt. 8 0%W±-C*.SCi*5W* LC». (^14) #yf 
-*7^a-*©a^SB > 2 0 0 ULtr*SC i» 
*U». 7kT>f*!i31B. 82|6]«©3tffi£, SWflTC- 

[0045] [mmm mmmt, tomum so 
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<.». ^f**t2W-C4>5iB. 3fejgii»i8 0%Ji(±-C 
*SC4 4S»T5. E©B*r«/S8T£*rf Stfyv- 
fcffiEfaStm^fctfy-?-:? ^;t/AB. -fiS0C7>^ 

>tt© (fi©> fflttr**n**-*-s. *©*•»«. £*a 
^isj {c-* * fcB£t§i*i^r isi-©ftK-e:^m!t-r 
•s. *«wcb. c©<fc5&3fc^wttM*WT£*yv 

-7 -f A A U f[©H^«®»f*WL/7feflli&i 

RfiiEOftlWSr fofclsftrt- *R32tftb#f23*£t?;Sfc¥fi 

©wkb. #y #y7yu-h 

^yi-f->i/XJi/^>. i?7H2^JHz^n-^ 

*-K •^7H2 5 i JH2;l'a-XteJ:a t hy7-fe^-»HzJl' 

* * h ffi K J: 5 5 C i 0 <,». 

[0046] nj&uc j: 5 k. aroo»w»iw Hi - 

r—>a>©»*ffi (Re 1 ) B. ftm*7ttH©Eft 
SC£*W*U>. aWS3*<*OU*— 5*-: fa>B. 

m&utv -f ;uA©sf* (» * l, < itrHstt) pmm 

h7^;i/A©7>^^>xzm®#rB. U^-f 1 
KR»64a*Ji («m i»ll**lr»»*«l*tt 

v> A&a&g) *w»utfej:(r». yn-^sia 

ffl*&B3n^SMWaffi*HtlS-rSCi*«»*L/t,>. - 

W$^*©J»3B. 2 07iS5 0 0*tm-r*SC4*lj(f 
*L<, 5 07iM2 0 0um-C*-5Ci*!3 6«:»*0 

«ti>. ttKttt. «*tt#«J^- («. «f» ©^ 

0. ir}m2um-C&ZC£iffitb<. 0. 27iSl 
mt* 4 C i 6 0 
[0047] [flU'kJP] *»HKfel»r«. SitlHlfiJ 

(va> «a-fejw*ffii»s. aflneisiffiJi-fe^-rB. k 
•fe^u-cB. -»{c»«$a^tt*js©*att<t^*ffl 

® H ^)l©li*d<t©S (Anxd) B. IWS4»»fl* 
ffliES-tta&i&tC. 1 OOTiMl 0 0 OnmCffilt* 
SCitfJfflfclX, 1 5 07iM4 0 0nm©«SH-C*S 
C£*i$6{C»*L< > 2 0 075M3 5 0nm©ffiH-C 

y-*>7-<K*-K (nw*-K) fttxzs-vy--? 
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[0048] [ m&m&a.] m§i&f&s&, as* 
(*&i!i3©gj i ©/&$) *fci*SRa-fe*©M-ffliKiea3 

&©P«KBBSnfc-4f<!)flMHI»*»ett5. KJIft 
TFT'f>MlM©J:9ft3*P*fctt2*F* : f 

feMDttftftlfctt (a 1 ) fc»*-S3fe**«5'- h©& 
g^tSifii ( a 2 ) ©Jt ( a 2/a 1 ) tt. TfE£©fgE 

0. 8^«2/aUl. 3 
StlHz;U©?gg#tMB ( a 1 ) tt. 5 5 0 n mtc 
*sWSW^-feJl'©l'f-f s -^a> (Re 5 5 0)(C*f 
•$"S&B#4 5 OnmK*rt*£»»-fe*©U$r-.' f-J/ 
3> (Re 4 5 0) ©it (Re4 5 0/Re 5 5 0) r 20 
**. *WHIS^- h©«g^»ii («2) 4>. n» 
JC, jgfirti 5 5 0 n m OCbtf S*?fflGtV - h © U * - 
f-> 3 > (Re550) {C*f*-S«£*i4 5 0 n mtc 
*»**WMt5>-h©t'*-* , -5'«> (Re45 
0) ©Jt (Re45 0/Re5 5 0) "Ci*. 

[0 04 9] 

[HUM] 

[XftM 1 ] 

(3«WX»(t©fftS> 2. 2' -K* (4-tFOtf* 
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•ffi: 28000) 4. y^aupi$>(c^lBl/t, 1 
fc. P-^*/OF±KaaEl/. 50W1 O0mt£tt 

a«c«*wo, 36«:i oo-c-ci o»ra^j»ofc. » 

£*l/t7-f.iVA£l 7 0*C"C«EK7%}I[#U. 36tCl 
7 5'CT?g|«:5%S{*Lr. /IS 1 0 0Mm©2$i&{# 
d-a^-OUA (SW3at») £?Sfc. mmmtz^o 

-©♦irsdwi/fc. aroa#»©uit-5 , -5'a>*x 

U^V^-jr- (A E P - 10 0) -CiJSL/fc. ffl^U 
*--f-->a>«- 1 2nm (Re 2 = 1 2) , BbH 
(Sj©Ui?-7=—> 3 >Kl 2 0nm (Rth J =120) 

*r>. n z«^^[nJ-C*-5fc, f-i'a 
>#*/h£ft*^£^Jd**<D8*&©Aflt (/3 
1 ) 0* -Cibitc. 

[0 050] ( jg^Stf ft©*ffi&a) V U ? F**- 
hnPt&m&S® (6KVA. e^-ttlt) tffll>. 
3 0c mig©j858£Jf<*©MS£. SItCfeOT 20m 
/#-e#UILfc (0. 3 7 5 kV • A • #/m' ) . & 
JB§il&$&«9. 6kHz, mffi£^mfta-;V©+> » 
T^'JT^^ttl . 6mmt*-3fc. 

[0051] (s*n©£tt) «ffl«sao^am3»9fti 

(C, TIBfflfiS©^?ffi*7 -^+-^*-?rfflt»-C 10ml 
/m' JMiUfc. 1 1 5 W2»WtHlll/-t«IM*fc» 

[0 052] 



* i seats 

lfifiSB 



[0 0 5 3] (EfflltOXMK) SNMO±(c. TIH©iS flWOIHKftbfc. ;Wc. aWS»*©i«B**iSiiJMf© 

fc. eo'ccaa-ceo^. setcgoTwaiiri 5* [0054] 



Tf B©^14 * tf - ^ 3 - ^ 10 fiSSB 

?K 3 7 1fim§C 

y3fy-Jl/ 1 1 9SS8P 

t K (SMSfiU) 0.5 



[0 05 5] 
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— (CH2-CH) a7 . 8 <CH 2 -CH) 12i0 (CH 2 -CH) 0 , 2 — 

OH O O 

CHs o 



o(ch2) 4 occx;h=ch 2 



[0056] (%&mH&M<mm i2isilg±K:. Tfa 

©wan* mm) it£®> i . 8 gl i?u>*=HM 

F^fiSf- U^i^D-^^a-'^ h U - h (V# 

3 6 0. «fi(t?(i)S) 0. 2g. -fe^P-X 
T-fef— h^^U-h (CAB551-0. 2. -f-X 
Hv>-Jr5*;UttS) 0. 04g, ftfi^BUfMiJ (^ 
#**7-9 0 7. g^>*#-^-|£$!) 0. 06g, ti 

(*-v* a T-DETx> amm (*) ss) o. 

02gi 8. 4 3 g<DS*>l>3-?)l>>r\-yt,t®ffll,tc 

#2. 5©V-Y^-^'-t?^bfc. Cti* 20 

flaraft£«*ei***fc. ^ 1 3 o-c-c 1 

«Wb£«S'££*0fc. *©fc. SM*'Ctt» , vfc. C 
©J^JCL-C. *WHfll^-h (1) tfWLfc. 
[0057] <#*m«5/- h 
JV3 ». ft 1 . Ov mtft-j/c. ^g^ttll©*© U 
* - 7 s - 5/ a ><B* 7 tr > rt JJE Uc i C 
5, U*~7*~S/a>#0£&S#fl«l?fcO&a>o 
fc. ^S*ttB©*^j|©¥^«mA> -TtttefeUr 30 

</3» > it, 2 8* rftofc. ffiflU 

a>ttl 5nm (Re 1 = 1 5) . H^ftOU*-^ 

— >a>B3 5nm (Rth 1 =3 5)T*A 

(1)?:. ^ah-A»t. ^t>^ 

JI/) sfefffc. t^ASOsO, ©^Hm*K4 8NFra 

$ (TEM) KJ-^TWRU 

%&r>-7)\'-c\t> tlIiBRSSK^t^©r^ , Jn-f;uS 40 

wofcts*. 3fe^^i4n©n^tt«ji#a«> awx 
^fi*©«ffl*'e.^^ri^c:i*'is*6*ifc„ 

flftfttt. S|i!FI^{**0ii*>6©liE8tAiti«n-rS{C# 

•WMtf-h (1) ©Uf-f—>3>*iJSL/fciC 

£©£|g (<S S )«8" . ffirtUd'-f*-5'a>ra3n 
m (Re 1 =3) . JS*#lSj©U£— f-^a >tt 1 5 
Onm (Rth s = 1 50) SO 



[0058] [$mwz] tfvzmiicmimi tmm 
kei«'K*j&su 7t>»Wi:. ieifij^©±(c. 

l»fc«9U 3fc^ffl«^-l- (2) SrftKLfc. ft^fi 

#ffif ©&3rc «. fieisj®©7 tr > y^ffl i ansffl- 

©jifBW**W£ftS<i:5(£, ^iSfeMSOfc. iPJJX 
ft^ift^ft^ttlltt. ftfoffll 4HID-C*-5t:. no 
**»tt«**TS. H (2) ©ft^Wtt 

Wc-x»-ct«lc*r«eLfc*». S^iteWI l ©*^{i«'> 
-> (1) 4H-C*»'C*i>to 
[0059] [336013] 2, 2' -tr* (4-fcFD 

t'o/o* w h«tn (fea^ 

i&^-fi: 28000) 4. 5**Pn^> 

■C. 1 8fifi%fcj8£f#/c„ jg?g£X£I»?SU K— "7" 

**ffc. F-?*a>K±K»SU 5 0 'CC 1 0 7>|ia 

«t?flK 9, 3S.K1 0 0-C-C 10 9>MI£<il/ 
fc. f#6nfc7^A£l 7 0'Cr$K:7%JPfiU § 
6&C1 7 5°CVm^6%mWbX, JP310 0ym©2 
#Sf«t3-;V7-<;UA (3§9I£Jff*) *»fc. 88P*« 
2 #©?■ ■» * > i^a -^©jSSH-cSljap L . 
^^^-©ita-cSiJfflibyt. wwrnwonf-f-fH 

(AEP - 1 0 0) -CSJSL/fc. 
Irtl/^-f-VaXJ-Tnm (Re 1 =7) . 
Jffi<DU$-T--: ^3>W12 0nm (Rth 1 =12 
0) r*ofc. a?Ff^»©n x*jJ:Cfn yBffi 

isjir© 7t> vim t nwm #®mt m a i ^sK^ea 

(3) *mSL/c. M3) ©3fe^tfJttM 

1 *tc^T. 

[0 06 0] [tttKMl] 2. 2' -tX (4-t Fo 
+^>7x^JU) ^-^W-^-/ h^SU (ttS¥ 
^^fi: 28 0 0 0)*, i?tQUstttl>lC&mi> 
t. 1 8ffiS%®iBt«:i#?c. ^«rJtSW?ai/. F-^ 
t»te. K-7**> F±fc«U 5 0*C-C10t>M 

las^cB^o, s^Kioo-c-ciOTxa^b 



(13) 



ttHTl 0-3 12 166 
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§6fcl 7 S'CVmx. 1 4%Mf*Ur, I3100/im Lfc. Ztli&MOftlcteVWlX. l3 0'C<DtIiSffi 

^ + >yu-;K3DaaSt?»IBBL. t»Sf#W^>*— CD 1 3 0W1 2 0W/cm]fE*iB*T£ffit>r, 1»H 

i»J^V^-#- (AEP-1 00) -cfflJELfc. Mrt ttftLfc. C<D<fc5fcUT, 3fc^ffl<T>-r (4) iff 

L/^-f-> 3 >ti5nm (Re 1 =5) , mttfaQ J&UTc. ft¥mif&m®ft¥%l<D¥fym?l> ffttofc 

b^-f-V3>ii2 8 0nm (Rth 2 = 2 7 0 ) r* U£-r— >a >#&/Mft&:fr^>- r 

o/c. ftfc, ^^^(DnxW^nyttl^ftO, ftg (/3 l ) tt. 3 5° T&^/c. Sfc, SftU*-^ 

nzWaS^tftofc. *fc, l/5f-f s -5/a>#»* 10 ->3>«30nm (Re 1 = 30), 

^i4**fil4a?IISI*»©ffi»t©fttt (# 2 ) -f-2/ 3 >B70nm (Rth 1 =7 0) r*ofc. 5 

0° V$>-?tc 0 MmO!*- fcfc. «MHI^- h (4 ) ©aewtWteo^T, X 

h (x) iUTftfflU/to SS«llieiSI«:SJ5£L,^o HSfHRtt. »l«ciRT. 

[0 06 1 ] [59SWI4] 2. 2' -tTX (4-fcKn [0063] [*S6WI5] #7*fi±{C^JKW4 £f5)*£ 

: 2 8 0 0 0 ) 4, Vtvu* £>«:igJBb HtS«4iEltt«:, 3fe^S*ttlB*«JSlLfc. HffiM4 

ftf»fc. F-^OF±fciSHiU, 5 0°CriO^H t>fc(E¥U %^miy-Y (5)*ftgb/e. 

/Co »&ftfc7-OI>A*l 70*Cr»cl 3KHttU 20 <z»fttt&*W4ft5J:3fc> £ft£ffiJg5Lfc. 2W£ 

1 7 5XJ-C«Kc9%ffif#Lr, »S 1 0 0 urn® _ Jftti*^a*-fflBtt. Mlffl4-£HCr'*-iT. HD 

■2l^a-*7^A-(lB3ai») *»/c. ~^{# 3l6¥«ltt»*#"rS. ^ffl«^>- r (5) ©*16Wtt 

a>tx«^y^-*- (AEP- 1 00) -C8U5EI, [0 0 64] [SUfi«6] h U 7fc**-fe^P-*:M 

7c 0 Irtl/^f->3Mi-24nm (Re 2 =2 *±^X7-T^A <#) H) £3 

4) > WA^AOl/jr-^-f/aXXl 2 Onm (Rth tt, (Machine Direction) tfWKfc&J: 5fcfS 

2 =120) t$i^/c 0 aws:fif*©nx*j<tcf »»»ci9te9£toi*fc. cn*aw^*iLrttffl 

nyttffil*3{c*9, nzlJftg^^t $/c> U Ofc. S^#OU^-f-^ a >£x V ~tv*-Z 

*-f s -i/a>3^^i4i*»iaW3^»©j»4 30 - (AEP-1 00) T$J£0/c o IfiU^f-^a 

CDftg <£ 2 ) tt, 0' r$)-o/c 0 >tt- 1 3nm (Re 2 =13), »##|SW> U * - 

[0 06 2] ±E»S!*HM»±«:, j6S60U (12 ~^a>«l 2 Onm (Rth 2 =120) Xh^lc. ft 

$m<D 5V> 1 mW^ft&<OWm t & Wr ) K to, gW3m*©nx*$J:^ny«ffirtCC*0, nztt 

fcR&tt (ttAtt) 06g, x^l/i/*** Zl5fttmn%&&<DmMt®%& (0 2 ) « % 0* "C 

A Y2&&Y <)J?U-)ls7UJ*>hVT2V U-r (V &^/c 0 ±iagW^ftiffl^/cW?f«, ^»«4tH 

#3 60, rtR*«Mb¥ <#> H) 0. 34g, • (ge^<D^^>y#^iaBB^»cOiltatt=^ 

-^7*f- h^U-h (CABS 5 1-0. 2, -f WWff) KbT, 36^«2/- Y (6)*fftSLte. 

-xhv>>r5*;ua^) o. 068 g, )ts^p§j&sij (6) (wt^tt»*coc>r. mmmi 

0 ^^-f^-ttR) o. io 40 iHafcajsufc. S'js^mi?, sis^-r. 

2ff k ifM (*+**7-DETX, B*{bSI(^) [0 0 6 5 ] 
Si) 0. 034g£, 6. 99 6z®j**)\'**>\'>rYX [*1] 

mi* 



I*f4 



/3 1 Re 1 Rth 1 S 2 Re 2 Rth 2 /S 3 Re 5 Rth' 



(1) ^ 28* 1 5 3 5 0* 1 2 1 20 8* 3 150 

(2) 2 8* 1 5 3 5 0* 1 2 1 20 8* 3 1 5 0 

(3) miS 28' 1 5 3 5 0' 7 1 20 8* 8 1 5 0 
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(x) 
(4) 
(5) 
(6) 



mm 
mm 



(14) 

ttb 0' 5 2 80 0' 

35* 30 70 0' 24 240 8* 

35" 30 70 0" 24 240 8* 

35* 1 5 35 0' 1 3 1 20 8* 



1$ P3¥ 10 3 12 16' 
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5 2 8 0 

6 3 0 0 
6 300 
2 300 



[0 0 6 6] [USSflll 1] 

7-fF (*9^'J>i0W> 41fiS«DLfc, Cti 
4. I TO^ffittt<D#7X»£J:K:Xt>:3-hl/ t 
1 6 O-C-C^SL/Zd^ 7e>»%Il/T, SB 

naj«*jBfiSufc. ?v>mma> 2tt©#7*»g 

(d)#5. 5*imiftSJ:^«:2tt©#9X«R4iai 

*±fta£1-&MHttftetl (An : 0. 0 5) 4&A 
L. £M2fiiKa-fe;t/4fl$!Lfc. An4d44>flt»2 
7 Snmtft-jfc, 

[0 06 7 ] (ttMtiffl&flftDflgl) SUM*** 
k. #WMfc/-h (l) 4-fe;U4&i?«fc5tc2a 3fe 

jw».B-f s j: 5 tcfiea l fc 0 scsftfltt-fc a^enm 

*ox=. a JMCEBL-fc. SftBtitiRA-feJl' 
V, e*^6V©NB*-K4L.. 5§jl$©J:b (S*^ 
=0 rtb4, IHB (EZ -Contrast 1 60D, E 

LD iMitH) vmMLtc. M£tiM*u* 2 fUCK?. 

[0068] [%mm 1 2 ] shot 1 1 -cmwcmmz 

|SJ«JI**K. JBHMtS'- h ( 1 ) 4-fe;b4»t?J:5 

©7t>^*l"li5t^«fi^-h©7t>^*|nl«t, ¥ 

J>o*~n;KcEHLfc. SEEfiJiKa-fe^Kfcf Lt, 

5 5 h z j©K»-c«£Eta«ini/fc. jmw 2 v, 

6 V©NB-=6— Fit/. jf jg$©ib ( £*^/Hf^> 
4a> r 7Xrtb4L7c. _LT. 2*fr&>&©3> r 5* 
Mb4. frS (EZ-Contrastl 6 0D. ELDIMtt 

is) vmfebtc. wm&mmzmcm. 
[0069] [jdtMi 3] mt&mi l-cfflo/cSBie 

fiSH-fe^K. JEWMtf-h (2) 4***!H»J:5 

Wtcft*J:5KEg!L/c. tne>© 
MIK. D^-3*KE|ilfc. SiSEfl 

jMH-teJUcWLT. 5 5Hz»Kftr«E*BWPLft:. 



H«?n2V > aa;n6V©NB*-r".!:U jg»$©J:b 
(SI^/JUl^) 4=»>r5XrJ:b4L/c. ±T. £ 
^6©3>h7^ rlt4. ItH (EZ-Contrastl 6 
0 D . E L D I MttH) filS L/c. #l5g&£«82 SI 
10 ICijkT. 

[0070] [$mmi4i mmmi ivm>itmm 

ItfKa-feJMC. *WB«S^-h (2) 4-fe*4tfct?<i:5 
(C2fe. %*m®.i'- r©iSW$8<*4i&&-fe;U©;tf7 
*S«4**ttffi-rSJ:5tcEBLfc. SiIiB|8i?RS-fe^ 
©^t^^iajtTfe^fflm^-h©?^^^^!*. a* 

x. 5 5HzjeKgrc«EtH«nofc. n^2v. a 

#*tS6V©NB*-F4L. »ja*©lb (a^F/Ha 
20 ?n) 4a > Ht4L/c. ±T> ££*>6©a> r 
7Xrtb4. ItS ( E Z - Contrast 1 6 0 D . ELD I 

Mttis) -cweufc. mmmmtrnzmfnt. 

[007 1 ] [MM 1 5 ] Xttffl 1 1 Tm>fcSXE 
ftflW-feJUC. 7fc£lf<r>-r (3) 431^ (BBSS) 
Wfclft. ^ffl«->-h©7o^S*ffili«D^-b^© 
#5X»*4jWnM-*J:3«:BltUfc. SBi3[Sj)ga 

■fe*©e^K©7t>y*isji^ffl«v- Fogaom 

O9tf>j0mtJt. jSWrtcftS^tcESLfc. cn 
e.©M(lltc, H7fc3& J F-4*n*~a.iKcBgL;fc. Sit 
30 Efl***A«»t,"C. 5 5HzJ©KfrC«E*EWni/ 
fc. 6*1^6 V©NB*-r*4L. 

©ib <a**n/m^) 4a> h 7* rtb4 Lfc. ± 
T. 7rS*^©3> h^^ Htb4> H"S (EZ-Contra 
stl 6 0D, ELD IMttS?) TilJSLfc. fflCttgtt 
IS2^c^T. 

[0072] [jtnn2 ] nmm 1 1 -cfflofcsfiEisi 

Wl^nc. **M«J'-r (x) 4^ (8^#) M 
(C 1 tjfiBig Lfc„ SjESB|6l«^Hz^©iei6l)S©7 tr> y 
^(fili^^ffl®^- rCStBUt*. Silted 5 J: 5 (CIB 
40 Blft. cn6©ilfJCc, <@7t*?-4^nx-n;ncie 
SLfc. SKErttiM-teA'tCttL/'Ct 5 5 H z^jg-C 
«E4EPJ)nLfc„ S^6V©NB*-K 
4L> S®^©tb (d«q%/M«^) 4=>>r7XrJt 
4Lfc. ±T> a^^^Wa^h^^h^. lrS(E 
Z - Contrast 1 6 0 D . E L D I MttSD "CfflJE Lfc. 

S'te^*«»2^(c^-r <> 

[0073] [nttM 1 6 ] 1 1 vm^temmm 

l<W»**K. **H«l'-h (4) 4«m (Mf#) 



(15) 



27 



•fe Jl>©E|S]JS© 7t> ^|Sj <!: ft^fiftv' - r ©EfiJg * 

ffiwtc&s^teffigL/c cn 
6©MfliKc. (B3^***o*-3*»ciBBU<:. Sit 

fc. M^2V. &IUn6V©NB*-KiL. 
©It (B^/HSIm) r 5* htti Lfc. ± 
T. &&*>e©3> hit*, i+g (EZ-Contra 
st 1 6 0 D . E LD I MftS8) V®\^.Lfc„ mW&mt 

[0074] [ mmw 1 7 ] n&fli 1 1 -cffl^fcsaia 10 

fiftH-fe^tc. ft^*i«s/-h (4) £f|7* (WKt) 
«(c 1 ft. #¥HMU'- h©^^(*ifK B ^-fe^©^ 
7XSffii#*fffi-f£J:5K:iegL7c. gjfiffifi&H-fe 
;V©El6jR©7tf>y^|Sl£^*?iWI^- r©i2ftK© 
5t>WJ. WCC&£J:5CCgegLft:. C*i6© 
IfflJK. {g3fe^*i'D^-3;l/KB2gLfc. SfiffilSJ 
^-bJUC^U-C. 5 5 H z fcfcmvmKiwuavtc 

H*^2V. V©NB*- K£U j!lja^©Jt 

(a^/M^) £=J>r7XMt£Lfc. ±T, Zr 
£*>6©=i>r7X htt*. itS (EZ-Contrastl 6 20 

od. eld iMtts) vm&oit. msmmm2* 
C0075] [juswi8] mmm ivm^ttm&m 

iWMHeJHC. ft^fc^-r (5) (tt^«) 

•b;l/©B3lSiM©7fcr>^|Sli*^liS^- r©Kl=1& 
©5t>^|Sl«. Wfc&*J:5tciegLfc. cft?> 
©WMc. iBft^fc^ax-aJMcgagL/c. SKI3 
|Sj«S-fe*K^L/"C. 5 5Hz5gJC$ircmi£*EPJji]L 30 
ft:. MM^2V. &0.7nQ VWNB-t— K£ L. 2®^ 
©It (fiaSv'Jia*) fcrOr^XrtbiLTc. ± 
T. WnfrhV^s hit*. ItS (EZ-Contra 
stl 6 0 D. E LD I MtfK) "CfJ^Lft:. 

[0 07 6] [|BKM19]%ttMl 
[SlJKS-feJbK. #¥M«f-r (5) £31^ <tt^) * 

S82 



ftgfl¥ 10-312166 
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VzmLtmWt&XSK&Mblt. SSKlSJi&H-fe 
^©Effllg©? > WiSj iJfeWMlJ.'- h ©IBfiM© 
9K>y*rttt. «Wlctt<&J:9«:EBl/fc. Cft6 
©PIBtc. ffi^^fc^PX-aMciBBLfc. S6I2 
W«»feJHC*t LT. 5 5 H z jEflKft-CWBEgEPftlL 
ft. *a*2V. e«w6V©NB*-FiU 
©it (a«R/WW) ta> r =7* hiti L/c ± 
T. 2t£*>iE>©3> rJt£. ttH (EZ-Contra 
stl 6 0 D, E LD I MttS) -CiMSL-fc. g'JfcteJ&tt 

[0077] [HJ6W2 0] wm\ lvm^tcmm 

l4l«*-fe*K. ^fflSi'-h (6) («?&&> 
Wfc 1 ft. #WMt5/- r 036*»*tt)i 
#5X8&<!:##ffi*SJ:5tC6egL/(:. SBSI^bI 
■fe*©SBlAl«©7t>^*|3li*Wtfllf- h©Ba6)S 
©7f>^(Sj«. ffiWKftS.fc^CCiBaLfc. Cti 
^©jaffiijcc. (BifcJR^* «o^-3 JMcffig L/c. Sit 
ElfiJjSa-fe^MC^L-C. 5 5 H z jESgig-CSBEiEUJlD b 
tc. H^2V. ea7n6V©NB*-F4L. j8i§$ 
©it {&mm/m&m) *.a>r5*rtbil/fc. ± 
T. fc6*>e>©3> rit£. Iris (EZ-Contra 
st 1 6 0 D , E L D I MttS!) "CjHS L-fc. S'JJglSmtt 

[0 07 8] [JtMffS ] XttM 1 1 'Cffi^A^iSEA 
vS^-fejKDMWJtc. flpHt/ftaUMM-lsMc. 

r *«*#b-lrt*R:. fl-fflte-feJl/tfctNfcSK 
LTraT^T-^aX-a-iHClggLft:. SilSffliKfi 
•fejbcc^ur. 5 5HzJEJ^tMBE«PiUl/fc. «« 
^2V. a^6V©NB*- KiL. Sii^©i:b (E3 

^©rJVh^Xhlt*. IbS (EZ-Contrastl 60 
D. E L D I MttiS) ~cm%Uc. SJ^S»^2^K: 

[0079] 
[«2] 



MfflZkn b « 2 IS tig ft (tt) 

«K ft SS ft Re' /«1 ^5Xh ± T 2e * 



1 1 


(1)2 


li 


m 


3 


1, 


1 3 


300 


70 


70 


70 


7 0 


1 2 


(1)2 


m 


M 


3 


1. 


1 3 


3 00 


70 


70 


7 0 


7 0 


1 3 


(2) 2 


li 


It 


3 


1. 


1 3 


300 


70 


7 0 


7 0 


7 0 


14 


(2) 2 


m 


m 


3 


1. 


1 3 


3 00 


70 


70 


7 0 


7 0 


1 5 


(3) 1 


J8 


m 


8 


1 . 


1 3 


1 00 


60 


6 0 


6 0 


6 0 


Jt2 


(x) 1 






5 


1 . 


0 1 


300 


40 


6 0 


6 0 


60 


1 6 


(4) 1 


Ji 


m 


6 


1. 


1 3 


300 


7 0 


7 0 


7 0 


7 0 


1 7 


(4) 1 


m 


m 


6 


1. 


1 3 


300 


70 


70 


70 


70 
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18 (5)1 

19 (5) 1 

20 (6) 1 



m 
m 



m 
m 



6 
6 
2 



(16) 

1 . 
1 . 
0. 



1 3 
1 3 
72 



3 00 
3 00 
1 20 



70 
7 0 
60 



70 
7 0 
60 



30 
7 0 
7 0 
60 
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70 
70 
6 0 



tb3 



300 30 40 40 40 



[0080] (St) 

n^&ii (ii) *fc«»w3a*# (&) *«»affj-s. 

tjUJft : a> h lit 1 0*J»6*i5a»©ftftr* 

*. 

mi] «ffl»Eiuniii#©vA»a-b;urt©jssitt<t^gj 

[02 ] ^EEnW©VA« B Q B -fe^rt©i« a a B 1«t^f!l© 
[04] iE©-fAtt©« a B a -b^©S*r$tfni©©-«l 

[0 5 ] v Ai^ei-fe^i^ifew©^ i (ommoyt^mfn 

[06] VAiM^4*fW©W2©fl«M>#¥tt« 
V- h £©ffl*£to1i£^*KflSgS5$0r*£., 
[07 ] fWWtt3«&¥*Mli'- h©KHI«H , C*$. 
CH8] f^&»a«5«^IISiii«WH-C*S. 
UPKDM!] 30 
11.21 W.g&)\>®±.W& 
12. 2 2 »fltt{t£« 
13.23 «fl-fe*©T*K 
14. 2 4 lifi©ft«l^ 
1 5. 2 5. 2 6 SK©S»6«Wfc^|fil 
3 1a. 3 1b A9*M©£%*?©9&tt 
3 2a. 32b fflWWJ©(BJfe3Rf-©2Kl«l * 

R 



:33a ^BZ»EnttlSJ©ffie|-fe^©®JT^«n 

33b nmvWfvmik-bfi'omifTmspi 

©iElffiJ 

4 1 fi©-mt©#wi«i'- h©i»r$tipi(* 
4 1 x, 4 i y ft^mmi/- hrt©iirt©iB»r* 
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